Lentiviral vector-based models of amyloid pathology: from cells to animals.
Lentiviral vectors are efficient tools for the introduction of genes into a wide range of established and primary cells in vitro, ex vivo, and in vivo, and also permit efficient transgenesis in a wide range of mammalian species. Our goals have been to apply the broad capabilities of the lentiviral vector system to AD research. Using a set of vectors expressing APP and PS1 genes, we demonstrated the efficiency and fidelity of the system for in vitro biochemical analyses of genes and pathways involved in plaque deposition. These analyses were performed in cell lines and in primary neuronal cultures, which have previously been difficult to use. The methods and tools described here are applicable to the study of effects of other genes and gene combinations on APP processing, including suppression of gene activity by delivering shRNAs. We have attempted to create local plaque pathology by stereotactic injection of APP and PS1 expressing vectors into mouse brains for use as a rapid model for plaque pathology that can be used in a broad range of mammals. No amyloid or preamyloid pathology has been detected over a six-month period; the possible reasons are discussed. Lastly, we have used the vectors to create transgenic rats expressing mutant APP and mutant PS1 and have obtained the first set of positive pups with more expected. The results presented here demonstrate the utility of Lentiviral vector-based approaches to the study of AD and other neurodegenerative diseases.